Experiments were performed to study whether the influence of bovine growth hormone (GH) on the mebrane transport of labelled leucine and glycine in the isolated rat diaphragm was similar to that previously found for \g=a\-aminoisobutyric acid (Hjalmarson & Abr\l=e'\n1967a, b). The relationship between the effects of GH on amino acid transport and protein synthesis was also studied.
no significant effect was found on the incorporation into protein of this amino acid. On the other hand, an injection of GH (10 \g=m\g) 180 min. before incubation increased the in vitro incorporation of both leucine and glycine. This injection did not change the distribution ratio of glycine and that of leucine was significantly decreased. Repeated injections of GH (50 \g=m\g\m=x\ 4 days) increased the incorporation of both glycine and leucine. This treatment also increased the accumulation of glycine after 2 hours of incubation, while no such effect was seen on the accumulation of leucine.
In vitro addition of GH (25 \g=m\g/ml) did not significantly change the distribution ratio of glycine and leucine in diaphragms from hypophysectomized rats previously treated with GH. However, addition of GH in vitro to the diaphragms from these rats further increased the incorporation of glycine into protein. In addition, GH in vitro increased the accumulation of glycine also when the incorporation of this amino acid into protein was completely blocked by puromycin (500 \g=m\g/ml). In vivo administration of growth hormone (GH) to hypophysectomized rats was recently found to produce two different effects on the membrane transport of the model amino acid a-aminoisobutyric acid (AIB) in the isolated diaphragm (Hjalmarson & Ahrén 1967a, b) . A stimulatory effect was obtained when the hor¬ mone was injected intravenously less than 3 hours before the start of incubation, while no such effect was seen when GH was injected 3 to 38 hours before the in vitro experiment or when repeated injections of the hormone were given for several days. This treatment, however, made the diaphragm refractory to GH subsequently added in vitro.
The present experiments were undertaken to study whether the influence of GH on the membrane transport of normal amino acids in the isolated rat diaphragm was similar to that previously found for AIB. Thus, the stimulatory effect of GH on the transport of glycine and leucine was studied and compared to that of AIB with respect to time of onset and duration. It was studied if pretreatment of the hypophysectomized rats with GH could also produce at late inhibitory effect on the transport of glycine and leucine with refractoriness of the diaphragm to further addition of the hormone in vitro. Furthermore, it was investigated whether the effects of GH on the amino acid transport and incorporation into muscle protein could be separated temporally. The dependency of the amino acid trans¬ port upon the protein synthesis was also studied in experiments where protein synthesis was blocked by puromycin.
METHODS

Animals
Female rats of the Sprague-Dawley strain were maintained on a semisynthetic diet (Gustavsson 1959; Ahrén 1959) and water ad libitum. Hypophysectomy was performed by the standard parapharyngeal approach at the age of 4-5 weeks (58-73 g). The completeness of hypophysectomy was checked as described previously (Hjalmarson & Ahrén 1967a ). None of the hypophysectomized rats gained more than 5 g in weight during the period between the hypophysectomy and the in vitro experiments (14-15 days). The body weights of the rats at autopsy were 60-76 g.
Chemicals
The radioactive substances were obtained from the Radiochemical Centre, Amersham, England and from the New England Nuclear Corp., Boston, USA. The substances were used with the following specific activities: glycine-2-14C, 5.0 ¿¿c/¿¿mole; L-leucine-U-14C, 25 ¿¿c/¿¿mole; glycine-2-3H, 885 ¿¿c/'«mole; L-leucine-G-3H, 200 ¿¿c/¿¿mole. The iso-topes were added to the medium to make a molarity of 0.1 mM for glycine-2-14C, 0.025 mM for L-leucine-G-3H, and 0.01 mM for glycine-2-3H and L-leucine-U-14C.
Bovine growth hormone (Snedecor 1956) . A p-value of 0.05 or less is considered significant in this study.
RESULTS
Effects of GH on the accumulation of glycine and leucine Table 1 shows that addition of GH (25 /¿g/ml) to the isolated diaphragms from hypophysectomized rats significantly increased the accumulation of glycine-14C in the intracellular water after 2 hours of incubation. The distribution ratio of leucine-14C showed a significant reduction when GH was added in vitro.
When a single i. v. injection of GH in a dose of 10 /¿g was given to the hypo¬ physectomized rats 60 min. before incubation, the accumulation of leucine-3H by the diaphragm after 2 hours of incubation was increased ( Fig. 1 ), while no effect was seen on the distribution ratio of glycine-3H (Table 3) . However, a similar injection of GH in a higher dose (50 /¿g) also significantly increased the accumu¬ lation of glycine-3H (Table 3 ). An i. v. injection of the hormone (10 ¿(g) 180 min. before incubation significantly reduced the accumulation of leucine-3H after 2 hours of incubation (Fig. 1) , while no change in the distribution ratio of glycine-3H was seen (Table 3) .
Injections of GH (50 «g/day) for 4 days to hypophysectomized rats increased the in vitro accumulation of glycine-14C in the diaphragm after 2 hours of incu¬ bation, while no changes was seen in the distribution ratio of leucine-14C (Table 1) . Tables 1 and 3 (Table 3) and leucine-3H (Fig. 1) , while no such effects were seen when the same dose of GH was given 60 min. before incubation. However, a higher dose of GH (50 ¿¿g) injected 60 min. before the in vitro experiment, increased the incorporation of glycine-3H into protein.
Addition of GH in vitro (25 ¿¿g/ml) to diaphragms from the hypophysectomized Table 1 Effects of GH in vivo and in vitro on the uptake of glycine-14C and leucine-14C by the diaphragm from hypophysectomized rats with and without puromycin1). (Kostyo 1964; Knobil 1966 (Fritz & Knobil 1963; Carlin & Hechter 1964; Scharff & Wool 1965; Knobil 1966) . In all these studies, however, puromycin and the hormones were both initially present in the medium and it is possible that the hormones may exert some unmeasurable influence upon protein synthesis before the inhibition with puromycin was complete. Kostyo (1968) found that if the diaphragms were pre¬ incubated for one hour in buffer containing puromycin (185 /¿g/ml) before GH and AIB were added to the medium, the hormone had no effect on the AIB trans¬ port. Similar results were obtained from our laboratory after preincubation of the diaphragm with puromycin (200 /¿g/ml) for 3 hours before the effect of GH was studied on the AIB transport (Hjalmarson 1968 
